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Staying Ahead of Phytophthora Crown Rot and Bacterial Leafspot on 
Pepper 

 
M.D. Meyer, Graduate Research Assistant, and Dr. M.K. Hausbeck (517-355-4534) 

Michigan State University, Department of Plant Pathology, East Lansing, MI 
 

Bacterial leaf spot (Xanthomonas campestris pv. vesicatoria) 
 

 Bacterial leaf spot (BLS) is caused by the bacterium Xanthomonas campestris pv. 
vesicatoria.  Initial symptoms of BLS are small water-soaked spots, which later enlarge and 
become necrotic.  These spots are rarely larger than 0.5 cm in diameter, and may be surrounded 
by a yellow halo.  Pepper fruit are also susceptible to infection, having similar symptoms.  BLS 
is favored by periods of wet weather, high relative humidity, and temperatures between 75°F and 
86°F.  Bacteria buildup populations on the leaf surface in the absence of symptoms until 
conditions are favorable for disease development.  Symptoms appear shortly after rainstorms, 
which favor the population increase, dispersal and infection of bacteria.  Bacteria survive 
between seasons in seeds, infected plant debris, and weedy hosts.  Management of BLS requires 
an integrated approach.  In the greenhouse, transplants should be grown from disease-free seed.  
Hot water and bleach treatments have been used successfully to reduce bacterial populations on 
the seed surface.  Diseased plants should be removed to prevent additional spread within the 
greenhouse.  In the field, pepper varieties with resistance or tolerance to BLS should be grown 
when possible.  Copper applications every 5 to 7 days as needed, especially during periods of 
wet weather, can reduce bacterial populations on the leaf surface.  Applications of copper must 
begin before the appearance of symptoms for complete control (Table 1). 
 
Table 1.  Products labeled for control of bacterial leaf spot on pepper. 
Product Rate / Acre PHI 
Copper ammonium carbonate … … 
     Copper Count N 1.5 to 3 qt. 0 
Copper hydroxide … … 
     Champ DP 1.3 to 2 lb. 0 
     Champ Formula 2F 1.3 to 2 pt 0 
     Champion WP,  
     Nu-Cop 50 DF 

2 to 3 lb 0 

     Kocide 2000 1.5 to 2.25 lb 0 
     Kocide 3000 0.5 to 1.25 lb 0 
     Nu-Cop 3 L 1.3 to 4 pt (7- to 10-day intervals) 0 
Copper resinate … … 
    Tenn-Cop 5 E 3 to 4 pt 0 
Copper sulfate … … 
     Basic copper 53 3 to 4 lb 0 
     Basicop 2 to 4 lb 0 
     Cuprofix Ultra 1.25 to 3 lb 0 
Famoxadone/cymoxanil … … 
     Tanos 8 to 10 oz (5- to 7-day intervals) 3 



Phytophthora crown and root rot (Phytophthora capsici) 
 

 Michigan has over 79,000 acres of vegetables that are vulnerable to root, crown, and fruit 
rot caused by the soilborne fungus, Phytophthora capsici.  P. capsici has two mating types that 
allow for the production of long term survival spores (oospores) and development of genetic 
adaptations that foster fungicide resistance.  Oospores can survive in soil up to ten years without 
a susceptible crop, and both mating types needed for oospore production have been found in 
every field sampled in Michigan.  This pathogen is favored by rain and warm temperatures that 
occur during the Michigan growing season and has recently been found in irrigations ponds and 
other surface water sources.  The most effective control measures are to avoid planting in 
infested soil and limit the spread of the pathogen to clean fields.  Crop rotation is difficult as 
infested acreage and urban pressure is increasing across the major growing areas of the state.  
Properly constructed raised beds can be helpful as they keep susceptible plants from saturated 
soil conditions.  The bell pepper cultivar ‘Paladin’ has intermediate levels of resistance to P. 
capsici.  However, this resistance may be overcome if conditions are favorable for severe disease 
development.  Foliar applications of preventive fungicides can be effective if proper coverage 
and timing of applications can be achieved.  When permitted by the label, fungicide application 
through drip irrigation systems is more effective at limiting Phytophthora crown and root rot than 
foliar sprays.  Fumigants are also available that can help lower crop losses.  A combined 
approach of all available control techniques is more effective than using just one control 
measure. 

Fungicide Trials 
 
 Experimental and existing fungicides and methods of application were evaluated for their 
effect on Phytophthora blight of pepper in three trials at the Southwest Michigan Research and 
Extension Center in Benton Harbor, MI.  Plants were inoculated with a highly virulent isolate of 
P. capsici that is insensitive to mefenoxam (Ridomil Gold).  For all experiments, transplants of 
the susceptible pepper cultivar ‘Camelot’ were planted into raised beds covered with plastic 
mulch.  A single drip tape was positioned in each bed.  Drip tape emitters were spaced 8 inches 
apart, calibrated to deliver 0.4 gal/min/100 ft, and operated for 45-minute periods.  Drip 
treatments applied at 10-day intervals were initiated on 22 June.  In a separate trial, fungicides 
were applied as a soil drench before transplanting.  Drench applications were made using a single 
nozzle boom, calibrated to deliver 80 ml/3 sec. to each planting hole.  Drench applications were 
followed by fungicide application at 10-day intervals applied through the drip tape or as a foliar 
spray.  Treatments were initiated on 12 June.  In a third trial, fungicides were applied as a foliar 
spray at 7-day intervals.  Sprays were initiated on 17 June. 
 Disease pressure was high for all trials, with >87% plant death in the untreated control 
plots.  Among the currently registered fungicides, Presidio 4SC and Revus 2.08SC were the most 
efficacious and had significantly less plant death compared to the untreated control (Fig. 1 - 4).  
Plant death was <10% and <20% when Presidio 4SC was applied as a foliar spray or through 
drip irrigation, respectively (Fig. 1 & 3).  Similarly, plant death was <10% when Revus 2.08SC 
was applied as a foliar spray (Fig. 2 & 3).  Foliar sprays of both fungicides were preceded with a 
soil drench at planting.  Presidio 4SC and Revus 2.08SC have different modes of action and 
should be rotated in a Phytophthora spray program to avoid the development of resistance.  
Fungicide applications at shorter intervals may be necessary when conditions are favorable for 
disease. 



 Our results also indicate that soil applications (i.e., soil drenches or via drip irrigation) are 
more effective than foliar application for controlling root and crown rot.  (This is especially true 
for cucurbit crops were attaining adequate spray coverage is more difficult.)  Among the 
fungicides evaluated, only Presidio 4SC is labeled for application thorough drip irrigation 
systems in Michigan. 

In addition to currently registered fungicides, experimental fungicides were screened in 
field trials this year.  Some of the products evaluated have excellent activity against P. capsici, 
with less than 1% plant death in plots where applications where made via drip irrigation.  These 
fungicides were made a priority at this year’s IR-4 food use workshop, and are expected be an 
important component of a grower’s Phytophthora spray program in the near future. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Experimental and registered fungicides 
and various methods of application for 
control of Phytophthora blight on pepper 
cv. Camelot.   
(Note: bars with a common letter are not 
significantly different.) 
 
Fig. 1.  Fungicides applied through drip 
irrigation every 10 days. 
 

 
Fig. 2.  Fungicides applied as a drench at 
planting then through drip irrigation or as a 
foliar spray every 10 days. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
Fig 3.  Fungicides applied as a drench at 
planting then as a foliar spray every 10 days. 
 

 
Fig. 4.  Fungicides applied as a foliar spray 
every 7 days. 
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The Importance of Potassium for High Quality Tomatoes 
 

Steve Bogash, Regional Horticulture Educator 
Penn State Cooperative Extension 

Smb13@psu.edu 
 
Recent growing seasons plus the rapid increase in acreage under high tunnels has increased the incidence 

of a disorder most commonly known as Yellow Shoulder. Yellow shoulder is a physiological disorder of 

tomatoes that is characterized by discolored regions under the skin that show through and reduce the 

quality of the fruit. The disorder can range from very mild with some internal spotting to quite severe 

with large areas that are hardened and yellow to white. This wide variation in symptoms has spawned a 

number of names for the same primary disorder: yellow shoulder, yellow eye, green shoulder, yellow tag, 

and internal white tissue. It is very important for growers to understand that yellow shoulder is not a 

delayed ripening, but an actual disorder of the affected tissue. 

 

The cells in the affected sectors of the fruit are generally smaller in size and have a more random 

arrangement than that of normal cells. Green chlorophyll in these regions fail to develop red pigment. 

This happens very early in fruit development, which makes early leaf analysis extremely important in 

prevention, as uniform color requires more K+ than the amount required to sustain yield. 

 

The cause of the yellow shoulder disorder in tomato fruit has baffled scientists for the last 30 years.  

Many scientists believe there are several causal factors for yellow shoulder including: environment 

(specifically, high temperature >90°F), nutrition, genotype (cultivar) and virus.  The interaction of these 

factors under field conditions is very difficult to evaluate.  

 

This disorder can be triggered by insufficient exchangeable K+, excess magnesium in relation to calcium, 

and pH above 6.7. Management options to reduce yellow shoulder include increasing K+ to above 3% by 

dry matter before the fruit is larger than 1”, adjusting the soil pH to 6.4-6.7 and increasing the Mg/Ca 

ratio to 1/6 or better (by better, I mean closer to 1/3 or 1/4). Leaf analysis testing at the first flower 

initiation is extremely important in preventing yellow shoulder as once fruit is hanging and damaged it 

will not improve. Also, certain cultivars are less susceptible and others at higher risk, so cultivar selection 

is integral to a program to manage this disorder. Certain processing varieties have been identified as less 

susceptible, but much research remains to be done on fresh market varieties in order to identify those that 

are more or less susceptible. Some growers have anecdotal reports of cultivars that are more or less 

susceptible, but no research has been done to conclusively identify those cultivars. 

 

The practice of letting the fruit hang longer in order to “color up” does not work and has the potential to 

increase the danger from fruit rots. Increasing K+ through the drip lines once there is abundant fruit 

hanging is also unlikely to lessen symptoms as this disorder shows up very shortly after fruit set. 

 

Quite a bit of work has been done by UC Davis and Ohio State on prevention of this disorder in 

processing varieties. They have developed the Hartz formula for anticipating the risk of yellow shoulder. 

This formula can be readily accessed online at  www.oardc.ohio-state.edu/tomato. You will need recent 

soil and leaf analysis results in order to use the formula. 

 



For most growers the best practices to prevent yellow shoulder will be to intensively tissue test tomatoes 

from first flower cluster for Ca, K+ and Mg levels. From this information, a grower could apply 

Potassium Nitrate, Calcium Nitrate, or Calcium Chelate to reduce the potential for this disorder. 

Attempting to adjust soil pH downward through the application of sulfur or acidifying fertilizers is 

probably not a good recommendation as our generally high lime soils can make this a tricky proposition 

at best. However, some growers have been able to increase K+ uptake by lowering the pH of irrigation 

water through sulfuric acid or citric acid injection. 

 

Maximizing the benefits of plant tissue analysis. 
 

The key to good results is in taking a good sample and getting that sample to a testing lab while still in 

good condition. Knowing the correct parts of a plant, how much plant and the right time to collect plant 

tissue are important to this process.  

 

For example, useful tomato tissue testing requires 10-15 entire leaves, including the petiole taken from 

the most recently fully expanded leaves. These are usually the 4
th
 or 5

th
 leaf down from the growing tip. 

These leaves are now at their full size and have changed to a mature coloration. Older leaves than these 

store excess nutrients and can indicate plenty of some nutrients, while younger leaves are still taking up 

nutrients, so may indicate a deficiency that does not exist. Collect leaves only from plants that appear 

average in your planting. Stunted plants or extra large plants will be poor indicators of the overall nutrient 

needs of a planting. Each sample should be all the same cultivar as mixed varieties will degrade the 

usefulness of the results as well. If necessary send in multiple samples. 

 

Tomatoes go through 3 relatively different stages of growth during their lives. First the plant increases 

rapidly in size leading up to flowering. Sampling the plants at the first flowers will give you a snapshot of 

their early fruiting needs and go a long way to providing nutrient information needs to prevent Yellow 

shoulders, blossom end rot and other related, non-pathogen caused diseases. 2-3 weeks later as the fruit is 

sizing up rapidly is another window to tissue test. The quickly growing fruits are using quite a lot of 

calcium, magnesium and potassium along with other nutrients. This test will help you to assess your 

fertilizer program and answer the question: Are you keeping up with your plants needs? Unless you are 

only planning a single harvest, testing again at the beginning of the harvest will enable you to again assess 

your fertilizer program for continued fruiting(s). 

 

The tissue sampling program described above is very simple and easy to apply to determinate tomato 

varieties, indeterminate types are somewhat more complicated in later stages, but can be successfully 

sampled as well. Other crops such as peppers and eggplants go through similar stages. Be sure to indicate 

the stage of the plants that you are testing on your sample submittal form. If in doubt, talk to your 

laboratory prior to collecting samples, most labs are very helpful in making suggestions so they get the 

best samples and you get the best information. 

 

 

Here are definitions of the most common and confused terms on tissue analysis results: 

Deficiency: There is not enough of the nutrient present to meet even the most minimal requirements of 

the plants. In tomatoes, deficiencies are commonly found in Ca, Mg and K. Shortages of these nutrients 

cause many of the common packing house losses as tomatoes are downgraded due to cracking, blossom-

end rot, and yellow shoulders. Depending on the specific nutrient and the degree of deficiency, you may 

be able to make up the difference with foliar applications, injected fertilizers, or a combination of injected 

and foliar applied nutrients. 

 

 



Sufficiency: This is probably the greatest area of confusion for growers in determining how much 

fertilizer to apply as sufficiency is often expressed as a percentage. At the low end of the scale (less than 

50% sufficiency), there may enough nutrient present to carry a small crop or light fruit load, but not 

enough to prevent all nutrient related maladies or grow a profitable crop. As the percentage moves closer 

to 100% sufficiency, the likelihood of a great crop that moves easily through packing increases. 

 

Toxicity: Once a nutrient is above 100% sufficiency, some other nutrient is probably lacking as all 

nutrients are carried in plants in a balance. Toxicities can be expressed as phytotoxicity (leaf scorch or 

burn), or more often as deficiencies as other nutrients are no longer as available. In extreme cases, 

nutrient toxicities can kill plants. 

 

Once you have your tissue test in hand, the next step is in determining what to apply and when. A 

combination of preplant nutrient applications with injected and foliarly applied nutrients are typically 

necessary to efficiently produce high quality tomatoes, pepper and eggplants. 

 



Understanding Blossom End Rot (BER) in Vegetables 
 

Darryl Warncke 
Crop and Soil Sciences 

Michigan State University 

SUMMARY 

Blossom-end-rot (BER) on fruiting vegetables is related to localized calcium deficiency in the blossom 

end of the fruit.  Soil moisture and weather conditions influence the uptake and movement of calcium into 

the developing fruits of pepper, tomato, vine crops and other vegetables.  Weather conditions that cause 

high rates of transpiration enhance the probability of BER occurring.  Maintaining consistent adequate 

soil moisture, a soil pH above 6.0 and adequate soil calcium will help to minimize development of BER.   

Applying supplemental calcium to the soil or using foliage sprays of calcium will help reduce the 

probability of BER occurring. 

 

Blossom end rot (BER) is a physiological disorder of vegetables that has been observed and studied since 

the late 19
th
 century.  There is general agreement that BER is associated with inadequate calcium getting 

into the developing fruit, especially the blossom end, but the reasons or conditions associated with the 

development of BER are quite varied.  This disorder is called blossom end rot because the tissue on the 

blossom end of the fruit begins to breakdown and rot, leaving brown to black scar tissue.  The calcium 

content of the blossom end of the fruit is lower than the middle or stem end (Table 1).  Calcium is 

important for the integrity of cell walls and the selective movement of ions and fluids between cells.  

When calcium is low the cell walls begin to breakdown allowing the unrestricted flow of liquids between 

cells given a water-soaked appearance.  Understanding the factors that contribute to the development of 

BER will help in the development of management practices to minimize its occurrence.  Tomato and 

pepper are the vegetable crops where BER is most observed, but it can occur on melons, squash and other 

fruiting vegetables as well.  Tipburn in lettuce and black heart of celery are similarly associated with 

localized calcium deficiency.  Much of the research associating BER with calcium deficiency has been 

done with solution culture.  But, when working with natural soil systems the association of low calcium 

levels in soils or plants and BER is less definitive.  There are many factors that can contribute to the 

development of BER.  To appreciate the importance of the various factors requires an understanding of 

how calcium moves to the plant root and how it moves throughout the plant.   

 

Soil Conditions: 
Most of the calcium taken up by plant roots is moved to the root surface dissolved in the soil solution.  As 

plants take up water from the soil, nutrients dissolved in the soil water are carried along toward the plant 

root.  Calcium supply to and uptake by the plant is a function of calcium concentration in the soil 

solution, water uptake by the plant roots and the size of the root system.  With a good root system, 

favorable soil conditions and adequate soil moisture, plant roots are generally well supplied with calcium.  

Conditions that adversely affect the movement of water to roots, water uptake or the size of the root 

system will adversely affect calcium supply and uptake.  Dry soil conditions can, therefore, be a major 

contributor to the development of BER due to inadequate calcium getting to the root.  Excess soil water 

limits aeration around roots and their ability to grow and function in taking water and nutrients.  Poor soil 

conditions, root diseases, insects, nematodes or anything that adversely affects root growth will reduce 

calcium uptake.   



Environmental Conditions: 
Calciummovement throughout the plant is primarily by passive transport, which means that it is carried 

along in the plant water.  Water movement to different parts of the plant is driven somewhat by 

transpiration or water loss.  Leaves tend to transpiremore than stems, outer leaves more than inner leaves, 

and fully expanded leaves more than new developing leaves.  By design fruit transpire or lose very little 

water.  As a result more calcium moves into the leaves and vegetative tissue with lesser amounts going to 

the developing fruit.  Environmental conditions can greatly influence distribution of calcium throughout a 

plant by the effect on transpiration.  Hot, dry sunny weather increases transpiration whereas cloudy, cool, 

humid weather results in less transpiration.  High transpiration conditions tend to increase the probability 

of BER occurring in contrast to low transpiration conditions.  Interestingly, a change from cloudy, cool 

weather to hot, dry, sunny weather is more likely to cause BER development than constant hot dry 

weather.  Under low transpiration conditions a positive turgor pressure develops in the roots pushing 

more water and nutrients, including calcium, into the fruit.  Conditions that favor dew formation are more 

likely to increase movement of calcium into the fruit.   

 

Calcium supply to the fruit is most important during the period when the fruit is rapidly increasing in size; 

rapid development of cells.   Blossom end rot is most likely to develop during the first two weeks after 

fruit set.  Incidence of BER tends be highest in the earliest set fruit because vegetative growth is very high 

at this time and most of the calcium is being partitioned into the rapidly growing and transpiring 

vegetative tissues.  For tomatoes this frequently is on the first 2 to 3 clusters.  However, this will vary 

with weather conditions.  With relatively cool conditions, which results in slower growth, BER is less 

likely to occur.   

 

Other Considerations: 
Don’t over apply nitrogen.  Stimulating rapid vegetative and fruit growth decreases the about of calcium 

going to the fruit and reduces the concentration of calcium in the blossom end of the fruit.  The presence 

of high levels of ammonium nitrogen or potassium may reduce the uptake of calcium and increase the 

potential for BER to occur.  Under cool soil conditions use of ammonium containing fertilizers are more 

likely to contribute to BER development than under warm soil conditions.  When soils are warm the 

ammonium form of nitrogen is readily converted to the nitrate form, which may actually enhance calcium 

uptake.  In a field study with peppers use of a variety of nitrogen sources resulted in the same calcium 

concentration in the pepper fruit.  Potassium competes with calcium for uptake by the plant root.  High K 

levels may reduce calcium uptake enough to cause BER to occur.  However, whether or not BER actually 

develops will vary with soil moisture and weather conditions.   

 

Suggestions for Minimizing BER: 
Since development of BER is highly related to soil and weather conditions, it may not be possible to 

completely eliminate BER.  However, appropriate management practices can reduce the potential for it to 

occur.  Table 2 contains a listing of some conditions favoring BER and preventative management 

practices.  Overall good management practices to use which will help minimize BER are: 1) Soil test and 

apply lime and nutrients accordingly. 

2) Develop and maintain good soil quality.  Use cover crops to improve soil structure and organic matter, 

3) don’t over-till, it breaks down soil structure, 4) Irrigate to maintain a consistent soil moisture level, 5) 

use plastic or other mulch to maintain good soil moisture, 6) apply nitrogen as needed by the crop, and 7) 

spray calcium on the foliage.  Use of foliar calcium sprays (1 to 2 lbs calcium per acre) needs to be done 

on a proactive basis to build up the calcium level in the plant.  Little calcium is directly absorbed by the 

fruit and calcium translocation in the plant is limited.   

 

 

 



Table 1.  Calcium distribution in pepper fruit of peppers grown in nutrient solution culture as influenced 

by N source.   

             

Nitrate: Ammonium   

        N Ratio   Stem End  Middle       Blossom End  

- -     -     -     -     -     % Ca     -     -     -     -     -     - 

 

All Nitrate (1:0)        0.29      0.18   0.16 

         3 : 1      0.27      0.12   0.07 

         1 : 1      0.18      0.07   0.05 

             

From Marti and Mills, 1991, Journal of Plant Nutrition 

 

 

 

Table 2.  Conditions contributing to development of BER and management practices that may minimize 

BER occurrence.  

             

Condition or Circumstances   Preventative Good 

Contributing to BER    Management Practices    

 

Low soil pH (acid soil)   Soil test and lime. 

 

Low soil calcium    Soil test and apply lime or gypsum. 

 

High soil potassium    Reduce K inputs, apply gypsum. 

 

Dry soil      Irrigate to maintain adequate and consistent  

      Soil moisture. 

Hot sunny weather    Irrigate to maintain consistent soil moisture. 

 

Rapid plant growth & fruit development Reduce nutrient inputs, especially nitrogen,  

      and manage irrigation. 

Small root system    Check physical soil condition, check soil pH 

and available nutrient levels, improve soil  

      quality, irrigate to enhance root system  

      development. 

Fluctuating weather conditions  Spray calcium on foliage.  Need to be  

      proactive. 

             

 

 

 

 

 

 

 

 

 

Prepared for the Great Lakes Fruit, Vegetable and Farm Market Expo, December 7, 2010. 



Control Tomato Bacterial Diseases Before You See Them 
 

Dr. M.K. Hausbeck (517-355-4534) 
Michigan State University, Department of Plant Pathology, East Lansing, MI 

 

 

 Bacterial spot, bacterial speck, and bacterial canker of tomato appear regularly in Michigan.  

Each disease can affect plant productivity, reduce yield, and/or cause fruit disorders.  Disease 

management is similar for all three diseases.  First, tomato transplants must be disease-free.  This may be 

accomplished by using disease-free seed grown under a strict sanitation regime in the greenhouse. 

 Bacterial speck is probably one of the easiest bacterial diseases to identify.  Small dark-brown 

spots occur on the leaves with each spot surrounded by a yellow “halo.”  Typically just a few plants 

within a flat show symptoms initially.  Although bacterial speck may not produce the panic that the other 

bacterial diseases do, speck can result in significant yield losses if the blossoms become infected. 

 Bacterial spot on transplants is not as easy to identify as bacterial speck.  Bacterial spot results in 

larger spots or blotches on the leaves and stems than bacterial speck.  The spots may have tan centers and 

are a maximum of ¼" in diameter.  If the infection is severe, the entire leaf turns yellow and eventually 

drops off the plant.  Michigan growers can experience significant yield losses and devastating fruit 

spotting due to bacterial spot. 

 Symptoms of bacterial canker on tomato depend on the age of the plant when infected and 

weather conditions.  When infected at a young age, plants can wilt and die.  Less severe infections on 

transplants include blistering on the petiole and browning on the midvein.  Infected transplants can also 

appear healthy and not show symptoms.  On older infected tomatoes, sometimes the leaflets wilt on one 

half of the petiole, while the other leaflets remain healthy.  Cankers can occur on stems and often occur 

after wilting is seen.  There can also be browning of the leaves, especially around the margins; this is 

commonly referred to as the “firing stage” of the disease.  When the stem of an infected plant is cut open, 

a slight browning or discoloration of the internal tissue is often seen; internal tissues of advanced cases 

are greatly deteriorated and cavities are formed.  Infected fruits have “birds-eye” spotting which starts as 

small, white dots.  As the spots get larger, the centers die and turn dark, giving a “birds-eye” effect.  

Plants infected with bacterial canker do not always show these fruit lesions.  While it may be difficult to 

diagnose bacterial canker based on any one symptoms (except birds-eye lesions), when two or more of 

these symptoms appear in a plant, they are likely the result of bacterial canker infection and identification 

should be made through isolation of the bacterium. 

 Plants showing symptoms of bacterial disease and those immediately adjacent to the infected 

plants should be immediately removed from the greenhouse and destroyed.  In some situations, all of the 

plants will have to be destroyed.  Unfortunately, if the disease begins in a flat that is too far from the 

walkway to be seen easily, the disease may go undetected until several flats are severely infected.  

Although epidemics may seem to appear overnight, chances are it had rather humble beginnings in just a 

few plants and simply progressed unnoticed for a couple of weeks.  Plug sheets containing infected 

transplants should not be reused.  Removing infected transplants from the greenhouse is the most critical 

component of managing bacterial diseases once they’ve been introduced.  Planting diseased transplants 

into the field ensures that the disease is established early with the greatest potential for yield and quality 

reduction if the environment favors the disease.  Planting infected plants in low tunnels can result in very 

early defoliation. 



Tomato plantings should be rotated.  Do not include any other solanaceous crop such as pepper in 

your rotation program.  Although it is widely thought that the bacteria cannot live in the soil, they can 

survive on tomato debris, especially debris on the soil surface.  Two to three years is a rule of thumb to 

allow such tomato debris to break down.  Weeds, especially solanaceous weeds such as nightshade and 

horsenettle, should be controlled around the fields.  Although it is suspected that the bacteria that cause 

disease on tomatoes survive on weeds, the importance of weeds as a source of inoculum is not known. 

 Once a greenhouse or field is contaminated with bacteria, steps must be taken to assure that future 

crops remain disease free.  If a greenhouse is contaminated, remove all plant material from the 

greenhouse (including weeds and dead plant tissue on the floor), wash and disinfect floor surfaces, hoses, 

equipment, etc. with a 10% solution of bleach or a commercial disinfestant (GreenShield is an example).  

Wooden structures such as benches or trays should be soaked in a disinfestant such as bleach (10%) or 

GreenShield for a minimum of an hour and preferably overnight.  A simple washing of wooden surfaces 

is inadequate because of the cracks and crevices that may allow the bacteria to escape a surface wash.  

Bacteria that overwinter on a wooden surface may be carried to the plants in water droplets next season 

during the splashing of overhead irrigation. 

 A contaminated field should be rotated out of tomatoes for at least three years.  At one time it was 

believed that a rotation of at least five years was necessary, however, it is now known that the level of 

bacteria in a contaminated field drops dramatically after the first year of rotation.  Any equipment used in 

the problem field should be washed and disinfected prior to entering a clean field.  Equipment and 

workers should begin work in the cleanest field and finish with the contaminated field. 

 Copper sprays every five to seven days may help reduce the spread of bacterial canker.  However, 

if the environment is favorable for bacteria (75-90ºF with rain) coppers may be limited because the 

bacteria have a decided advantage in a wet environment. 

 Avoid working in a diseased field when it is wet to avoid spreading the disease.  Bacteria may 

enter the plant through natural openings, or wounds created by wind, pesticide spraying or insects.  A film 

of water on the leaf surface allows the bacteria to remain viable and move.  If workers are moving within 

a wet field and creating new wounds on the plants, new infections are likely.  If plants have been staked, 

all stakes should be treated as discussed previously for wooden trays and benches. 

  Copper or copper/mancozeb mixes have been used in an attempt to control bacterial diseases.  To 

maximize the benefit, copper sprays should be applied soon after planting in the field and frequently 

(every 5 days) during wet weather.  Although growers commonly express concern about applying copper 

during bloom, it is thought that infection of the bloom may result in subsequent fruit symptoms.  Studies 

from research plots suggest that copper applications during bloom do not decrease yields. 

 

Bacterial Canker – MSU Research Results 
 

Greenhouse Bacterial Canker Research:  
Midwestern growers and processors have tried to manage bacterial disease as it occurred in the 

field.  Researchers at MSU formed a team to test fungicide applications to greenhouse transplants prior to 

planting in the field.  The greenhouse was targeted because the spread and increase of bacteria is favored 

by the wet, humid conditions and the close spacing of the tomato transplants.  Multiplication and spread 

of the bacterium is less likely in the field because of the lowered relative humidity, air movement, and 

increased plant spacing.  Also, it is more economical and efficient to spray transplants while in the 

greenhouse than to spray plants once they are placed in the field.  If application of copper could suppress 

the bacteria on the very susceptible transplants, healthier plants would be moved to the field, and 

widespread devastation and yield losses avoided. 

Trials were conducted in a commercial greenhouse using 288-plug sheets of tomato transplants.  

Fungicide treatments were applied to transplants as soon as the first true leaves were visible.  Subsequent 

sprays were applied every five days until the transplants were removed from the greenhouse and planted 

in the field.  Prior to moving plants out to the field, samples were taken within each block to see how far 

the bacterium had spread.  Applications of copper hydroxide, copper hydroxide + mancozeb, Agrimycin, 



and Agrimycin + copper hydroxide to transplants in the greenhouse effectively suppressed the bacterium.  

The diseased plants produced a 38% smaller yield than the healthy plants (Table 1).  Fruit produced by 

the diseased plants were smaller than those produced by the healthy plants.  Plants treated with copper 

hydroxide, copper hydroxide + mancozeb, Agrimycin, and Agrimycin + copper hydroxide and exposed to 

bacterial canker yielded similarly to the healthy plants and produced full-sized fruits.  Results suggest 

early and frequent applications of these fungicides can limit the spread and increase of bacterial canker 

among tomato transplants in the greenhouse.  Further, it appears that these fungicide applications in the 

greenhouse can increase the yield in the field compared to untreated diseased plants. 

 

Table 1. Field results and yield when tomato transplants were sprayed with bactericides in the 
greenhouse, exposed to bacterial canker, and then established in the field. 

Treatments, applied at 5-day intervals 
Yield (lb/5 plants) 

Trial 1 Trial 2 

Untreated healthy ........................................... 40.2 a 42.2 a 

Untreated diseased ......................................... 25.1  b 21.6  bc 

Mancozeb ....................................................... 19.9  b 19.3   c 

Copper hydroxide ........................................... 37.1 a 35.8 ab 

Copper hydroxide + mancozeb ...................... 34.4 a 35.1 ab 

Agri-mycin ..................................................... 36.9 a 35.3 ab 

Copper hydroxide + Agri-mycin .................... 43.0 a 48.0 a 
*
Column means with a letter in common are not significantly different (Fisher’s LSD; P≤0.05). 

 

The results of our study clearly show that even under severe disease pressure, applying copper 

hydroxide alone or in a combination with mancozeb at 5-day intervals to transplants in the greenhouse 

once true leaves have emerged results in transplants that produce yields comparable to that of healthy 

plants.  Agri-mycin was also effective.  We believe that these results offer the tomato industry a reliable 

and easily implemented means of avoiding significant yield losses resulting from bacterial canker.  

Continued sprays in the field are warranted, especially in fresh market tomatoes where blemishes on fruits 

are unacceptable. 

 

Field Bacterial Canker Research:  
Tomato ‘Mountain Spring’ plants were hand-transplanted following a fresh market planting 

design and drip irrigation was provided.  The beds were 2 ft wide, 6 in. high and 50 ft long with rows 

spaced at 5.5 ft apart.  Each row comprised of two treatments, 22.5 ft long with a 5-ft section in the 

middle that was reserved for inoculated plants.  Treatments consisted of Kocide 2000 (copper hydroxide) 

at 2 lb/A, OxiDate (hydrogen dioxide) at 4 pt/A, Tanos (famoxadone and cymoxanil) at 0.5 lb/A 

alternated with Kocide 2000 (copper hydroxide) at 1.5 lb/A, Actigard (acibenzolar-S-methyl) at rates of 

0.02, 0.03, and 0.05 lb/A with remaining applications at 0.05 lb/A alternated with Kocide 2000 at 1.5 

lb/A; untreated control.  Treatments were applied preventively and then reapplied every 5 days through 

the growing season.  All treatments received alternating Bravo WeatherStik (chlorothalonil) at 1.5 pt/A 

and Manzate (mancozeb) at 2 lb/A applications to prevent fungal infections and were applied at the same 

time as the bactericidal treatments.  All treatments were sprayed from the center of the row outward to 

encourage natural spread of disease from the inoculum source.  

 In our study, bacterial canker spread 18 feet in 3 weeks.  Bacterial canker was lower for the 

Actigard-, Kocide 2000- and Tanos-treated plants compared to plants treated with OxiDate or the 

untreated diseased plants, but numbers may not be statistically different (Table 2).  Foliar disease 

symptoms of OxiDate-treated plants were statistically similar to the untreated diseased plants.  Actigard 

and Kocide 2000 offered superior control of bacterial canker foliar symptoms compared with either 

OxiDate or the untreated diseased plants.  Tanos alternated with Kocide 2000 effectively suppressed 

disease symptoms and was shown to be helpful in managing bacterial canker. 

 



Table 2.  Field evaluation of bactericides for bacterial canker symptoms. 

Treatments  Leaf blight (%)z Wilting of leavesy Plant vigorx 

Untreated control ......................... 30.00  a
w
 69.75 a 5.00 a 

OxiDate ......................................... 40.00  a 72.75 a 4.00 a 

Kocide 2000 ................................... 10.00   bc 40.25  b 7.25  bc 

Tanos alternate Kocide 2000 ....... 21.25   b 18.25 ab 6.00  b 

Actigard alternate Kocide 2000 .. 7.50   c 18.25  b 8.00   c 
z
Percent of leaf exhibiting marginal leaf necrosis. 

y
The number of strikes exhibiting unilateral wilting over a 22.5 ft treatment row. 

x
Overall plant vigor was rated on a 1 to 10 scale with 10=a completely disease free plant, 8=showing 

<10% marginal necrosis and/or minor unilateral wilting; 6=increased marginal leaf necrosis but <30% 

and/ or moderate unilateral wilting; 4=increased marginal leaf necrosis but less than <50% and/or severe 

unilateral wilting; 2=increased marginal leaf necrosis but less than <70% and/or entire plant showing 

unilateral wilting symptoms; and 1=dead plant. 
w
Different lower case letters within the same column denote statistical difference (P<0.05). 
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Introduction
The Spotted Wing Drosophila (SWD) is a small vinegar fly with 
the potential to damage many fruit crops. It was first detected in 
Michigan in late September 2010. Unlike most other vinegar flies, 
SWD causes damage when the female flies cut a slit and lay eggs 
in healthy fruit. This insect is a pest of most berry crops, cherries, 
grapes and other tree fruits, with a preference for softer-fleshed 
fruit. Given the propensity for this insect to spread and its poten-
tial to infest fruit, it is important to learn about monitoring and 
management of SWD to minimize the risk of larvae developing in 
fruit and affecting fruit quality and marketing.

SWD, or Drosophila suzukii, was first discovered in the western 
United States in 2008 and moved quickly through the Pacific 
Northwest into Canada. In the spring of 2010, SWD was discov-
ered in Florida on strawberries and detected later in the summer 
in the Carolinas. It has also been detected in Europe. Because 
the flies are only a few millimeters long and cannot fly very far, 
human-assisted transportation rather than natural dispersion is the 
most likely cause of the recent rapid spread. 

Damage
Female SWD are more damaging than native species of vinegar 
flies because they can cut into intact fruit to lay their eggs. This is 
done using their serrated ovipositor to inject eggs under the skin. 
By being able to insert eggs into intact fruit, the larvae of SWD 
can be present during ripening, leading to a risk of detection in 
ripe fruit after harvest. During egg-laying, sour rot and fungal dis-
eases can also be introduced, further affecting fruit quality. There 
is a greater risk of fruit contamination at harvest from SWD com-
pared with native species that lay eggs only in already-damaged 
and rotting fruit.

The adult SWD lives for about two weeks, and can lay more than 
100 eggs in a day. This demonstrates their high potential for fruit 
infestation and spreading through a field if not controlled. Infested 
fruit do not show obvious symptoms of infestation at first, with 
only a small pin-prick visible from egg-laying. Within a few days, 
the fruit flesh will start to break down, leading to discolored re-
gions and eventual collapse of the tissues. By this point, the white 
larvae can be relatively easy to detect.

SWD Management
There are three important components to effective SWD manage-
ment: Monitoring, Identification, and Control.

Identification of Spotted Wing 
Drosophila flies. 
A: Adult flies are 2-3 mm long and 
may be seen on the outside of fruit. 
B: The male SWD has two distinctive dots on the wings (females do not have the 
wing spots). C: Male flies also have two dark bands on the forelegs. D: On the female 
SWD, the serrated ovipositor is a distinctive morphological feature, longer than other 
vinegar fly species and with two rows of serration. Photos by Martin Hauser and Gorak 
Arakelian.

Monitoring: The first and most important step is to determine 
whether SWD are present. This can be done using a simple monitor-
ing trap, consisting of a plastic 32 oz. cup with several 3/16” -3/8” 
holes around the sides of the cup, leaving a 3” to 4” section without 
holes to facilitate pouring out liquid. The holes can be drilled in 
sturdy containers or burned with a hot wire or wood burner in the 
thinner plastic cups. Pour 1” to 2” of pure apple cider vinegar into 
the trap as bait. To help attract flies and ensure that trapped flies 
do not escape, a small yellow sticky trap is placed inside the trap. 
Traps are hung in the shade in the fruit zone using a stake or a wire 
attached to the sides of the trap, and fastened to a branch or trellis 

A B

C

D



wire. Check traps at least weekly for SWD flies, and change the 
vinegar. Pour the old vinegar into a bottle or away from the trap 
location, and place traps back near the crop with fresh vinegar. 
Continue monitoring through harvest and post-harvest.

Identification: Some native species of vinegar flies and other 
insects will be attracted to the traps. these need to be distinguished 
from SWD flies. Vinegar flies are small (2 - 3 mm) with rounded 
abdomens. Examine the wings of trapped vinegar flies using a hand 
lens. Some small native flies have dark patches on the wings, but 
will not have the distinctive dark dot that is present on the wings of 
SWD males. Female SWD 
are harder to identify, but 
this can be done by using 
a hand lens to examine the 
ovipositor (see photo on 
previous page). Keep a clear 
record of the number of 
SWD males and females de-
tected at each check. Given 
the importance of early 
detection, it is imperative 
that possible detections in 
new areas are clearly identi-
fied by sending them to the 
address below. If SWD are 
found in traps, start manage-
ment activities immediately.

Control: There are some 
important cultural controls 
that growers can adopt 
to minimize the buildup 
of populations. These include removing overripe fruit, wild host 
plants such as wild grape, raspberry, blackberry, etc. from nearby 
fields, and ensuring timely crop harvest. If SWD are detected in 
fruit farms, active management programs should be implemented 
immediately, including the cultural controls described above, 
coupled with monitoring and control of adult flies using insecti-
cides with knock-down activity (see below). Additional monitoring 
should be done to determine the approximate distribution of SWD 
across various fields. 

Michigan fruit growers already use IPM programs to manage fruit 
flies (blueberry maggot, cherry fruit fly, and apple maggot) dur-
ing the summer months, and these programs will provide some 

Fruit infestation symptoms: A: Egg-laying holes on the surface of a ripe blueberry. B: Diseased cherry 
tissue associated with SWD infestation. C: SWD larvae are white and visible against the darker fruit. 
 

protection against SWD. However, these fruit flies 
have only one generation a year, and a week 
between emergence and egg-laying. SWD lays 
eggs soon after emergence and will complete mul-
tiple generations under Michigan conditions. For 
these reasons, spray intervals should be tightened 
if SWD is detected to prevent infestation before 
harvest.

A number of registered insecticides have 
shown high activity on SWD in recent trials 
conducted in western states. These include 
organophosphate and pyrethroid insecticides, 
with lower activity and residual control from 
spinosyn and pyrethrum class insecticides. Many 
of these trials have been in laboratory trials or 

field trials with different conditions than the humid Midwest. 
Selection of insecticides for SWD control should take into account 
the other pests present, harvest date, re-entry restrictions, as well 
as potential impacts on existing IPM programs, beneficial insects, 
and the environment. Refer to Extension publication E-154 for 
the latest insecticide recommendations, and follow our IPM 
newsletters for timely updates during the season. Remember to 
follow the label restrictions and rotate chemical classes to avoid 
resistance development. If this pest is present, the level of control 
will depend on the size of the SWD population, timeliness of 
application, coverage of fruit, and product effectiveness. 

Follow Future Developments
There is active research and monitoring underway to minimize the 
impact of SWD on fruit production. As new information is avail-
able, it will be posted online at www.ipm.msu.edu/SWD.htm and 
will be distributed to fruit growers via MSU Extension programs.

Flies suspected of being SWD can be placed in a plastic zippered 
bag or small vial and sent for identification to: 

Keith Mason, SWD Monitoring Program
Berry Crops Entomology Lab, 
202 CIPS, MSU, East Lansing, MI 48824.

Include location/date collected and contact information.

This fact sheet was produced with support from Project GREEEN and the Michigan 
Agricultural Experiment Station. For more information, check the Michigan State 
University SWD Page online at www.ipm/msu.edu/SWD.htm or at the Oregon 
State University SWD website at swd.hort.oregonstate.edu 

Monitoring trap for SWD. A plastic 
container with holes, containing apple cider 
vinegar as a bait, and a sticky trap to trap 
flies. Photo: Rufus Isaacs.

MSU is an affirmative-action, equal-opportunity employer. Michigan State University Extension 
programs and materials are open to all without regard to race, color, national origin, gender, gender 
identity, religion, age, height, weight, disability, political beliefs, sexual orientation, marital status, family 
status or veteran status. Issued in furtherance of MSU Extension work, acts of May 8 and June 30, 1914, 
in cooperation with the U.S. Department of Agriculture. Thomas G. Coon, Director, MSU Extension, 
East Lansing, MI 48824. This information is for educational purposes only. Reference to commercial 
products or trade names does not imply endorsement by MSU Extension or bias against those not 
mentioned.
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The brown marmorated stink bug, Halyomorpha halys, 
is a plant pest that was recently introduced into the 

United States from its native range in Japan, Korea, and 
China. The word marmorated refers to its marble-like 
coloration. Sometimes called the yellow-brown stink 
bug or the East Asian stink bug, it was first reported in 
the United States in 2001 from Allentown, Pennsylvania. 
It has since spread to New Jersey, Maryland, Delaware, 
Virginia, West Virginia, the District of Columbia, New 
York, and as far west as Pittsburgh. Specimens have also 
been found in Massachusetts and Ohio, but existence of 
breeding populations in those two states is uncertain as 
of December 2007. Established populations also exist 
in Oregon and California, possibly due to hitchhiking 
via human commerce from the mid-Atlantic region, or 
from separate introductions. The brown marmorated 
stink bug feeds on fruits and seed pods of a wide range 
of plants. It is also a nuisance pest that invades buildings 
in the autumn.

Host Plants
Reported hosts of the brown marmorated stink bug in 

the United States include the following.
• Fruit crops: peach, Asian pear, pear, apple, cherry, rasp-

berry, grape, currant.
• Agronomic crops: soybean, corn.
• Vegetable crops: green bean, asparagus, pepper.
• Ornamental trees: paulownia (empress tree), crabapple, 

persimmon, catalpa, walnut, maple, basswood, sweet 
gum, redbud, American holly. 

• Ornamental shrubs: butterfly-bush, serviceberry (shad-
bush), pyracantha, viburnum, rose, honeysuckle. 

In its native range in Asia, additional hosts of the brown 
marmorated stink bug are pea, apricot, fig, mulberry, 
hibiscus, as well as some weeds such as burdock.

Damage and Economic Importance
The first reports of damage by the brown marmorated 

stink bug in Pennsylvania were on ornamental plants such 
as butterfly-bush and paulownia (empress tree), and on 
backyard peach and pear trees. Beginning in 2006, com-
mercial fruit growers reported damage in apple and pear 
orchards in eastern Pennsylvania and western New Jersey. 
In Pennsylvania, this pest is also found in high populations 
in soybeans. Based upon its known habits, it is likely to 
invade agricultural areas and will pose a risk to other crops 
as it continues to expand its geographic range.

Figure 1. Adults of the brown marmorated stink bug on a peach 
fruit (photo by G. Bernon).
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The brown marmorated stink bug is highly mobile and 
can switch hosts, moving from plants with early-ripening 
fruits to those with late-ripening fruits. Because it has a 
broad host range, almost any crop that has fruit is at risk 
of attack. Like other true bugs, the brown marmorated 
stink bug feeds by sucking on plant juices with its beak, 
which is made of straw-like mouthparts. Its damage can 
range from mild to severe. 

On beans, damage is found on the immature seeds 
within the pods. On fruit crops, its feeding causes small 
necrotic spots. If fruit is damaged early in the season, the 
result is cat-facing, which is grooves or distorted brown 
lines on the fruit surface. Fruits damaged in late summer 
can have lesions that look like water soaked spots on the 
surface or beneath the skin (Figure 1). Damage on fruit 
can be compounded by secondary infections and scarring 
as the fruit matures.

In apples, stink bug damage is commonly confused with 
the physiological disorder cork spot. Stink bug damage 
can be distinguished by a pithy area underneath the skin 
that is white to brown, contiguous with the fruit skin, and 
cone-shaped. 

Leaf feeding is characterized by light-colored stippling 
or crows-foot shaped lesions about 3 mm (1/8 inch) in 
diameter. The lesions sometimes coalesce and turn brown 
over time. 

Its additional status as a nuisance pest makes the brown 
marmorated stink bug different than other plant-feeding 
stink bug species. The adults enter homes and other build-
ings in the autumn when seeking sheltered sites to spend 
the winter. The bugs are harmless, but they can become a 
nuisance when they congregate in large numbers outside 

and inside buildings. In extreme cases, hundreds can 
invade a home. They enter buildings through any small 
opening, mostly around windows. When disturbed, the 
bugs produce a characteristic pungent acrid odor that many 
humans find offensive. They do not bite humans or pets.

Appearance
Adults of the brown marmorated stink bug have the 

typical shield-shape of stink bugs. They are approximately 
15 mm (5/8 inch) long and 8 mm (3/8 inch) wide. The up-
per side of the body is mottled shades of brown and gray, 
and is covered with dense puncture marks (Figure 2). The 
underside of the body is white, sometimes with grey or 
black markings (Figure 3). They have dark red eyes. The 
legs are brown with faint white banding. 

The adults of the brown marmorated stink bug can 
be distinguished from other species of stink bugs by the 
alternating dark and light bands on the last two segments 
of the antennae. The exposed side edges of the abdomen 
also have alternating light and dark banding. 

Eggs are light green, barrel-shaped, and found in 
clusters (Figure 4). The immature stages, called nymphs, 
are oval-shaped and somewhat tick-like in appearance. 
Young nymphs (Figure 4) are yellowish brown, mottled 
with black and red. Older nymphs (Figure 5) are darker, 
with light bands on dark legs and antennae, similar to 
the adults. Nymphs have red eyes. As shown in Figure 5, 
nymphs of the brown marmorated stink bug are sometimes 
found together with other stink bug species; the brightly 
colored nymph near the top of Figure 5 is the green stink 
bug, Acrosternum hilare.

Figure 2. Top side of an adult 
brown marmorated stink bug 
(photo by D. Shetlar).

Figure 3. Underside of an 
adult brown marmorated 
stink bug (photo by D. 
Shetlar).

Figure 4. Young nymphs of the brown marmorated stink bug 
emerging from eggs (photo by G. Bernon).
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Life History
The brown marmorated stink bug overwinters in the 

adult stage in houses and other protected places. The adults 
begin to fly to these overwintering sites in the middle of 
September, and peak flight activity is in late September 
or early October. 

Adults emerge from their overwintering sites in the 
spring, usually in early May. After they feed for about two 
weeks, they mate, and the females begin to lay eggs. Eggs 
are laid in clusters of about 28 eggs on the undersides of 
leaves from June to August. A single female can lay up to 
400 eggs. Eggs hatch in three to seven days.

The nymphs pass through five instars (sub-stages), 
with a molt between each instar. Each instar lasts about 
one week, before the final molt into the adult stage. New 
adults start to appear in late July or August. There is one 
generation per year in the mid-Atlantic region. 

Management Outdoors
Management planning is under development for this 

newly introduced pest. Researchers at Rutgers University 

are currently studying the biology of this insect and testing 
pesticides for its control on fruit crops. Damage thresholds 
need to be determined. Although existing management 
strategies used for other stink bug species might apply, 
research is needed to tailor management tactics to this 
pest species.

Management Indoors
The brown marmorated stink bug can be mechanically 

excluded from homes and buildings by sealing cracks and 
other openings in the buildings. If bugs are entering the 
living areas of the home, the openings where the insects 
gain access first should be located, then sealed. Typical 
entry points include cracks and crevices around window 
and door trim, window-mounted air conditioners, exhaust 
fans, ceiling fixtures, baseboards, and chimneys. Cracks or 
openings should be sealed with caulk to prevent entry by 
the stink bugs. Torn window screens should be repaired, 
and window-mounted air conditioners should be removed. 
Live and dead stink bugs can be removed from buildings 
with a vacuum cleaner or shop vac, and the vacuum bag 
should be promptly removed and discarded. Insecticides 
should not be used inside houses after the insects have 
gained access. Using an insecticide indoors is not recom-
mended because this will not stop additional invasions, 
and exposure of humans and pets to pesticides should 
be avoided.

Reporting
Entomologists need to document the expanding range 

of this pest. Anyone who finds specimens that seem to be 
the brown marmorated stink bug can report them to their 
county Extension educator or to the centralized web site: 
https://njaes.rutgers.edu/stinkbug/report.asp

Classification
Halyomorpha halys (Stål); Order Hemiptera, Family 

Pentatomidae, Subfamily Pentatominae, Tribe Pentato-
mini.

Figure 5. Older nymphs of the brown marmorated stink bug on 
a black cherry leaf shown together with one nymph of the green 
stink bug (photo by G. Bernon).
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